Impaired learning correlates with size of excitotoxic hippocampal CA3 lesions in adult rats, but shows no amelioration by CA3 transplants.
Hippocampal CA3 pyramidal cells grafted as cell suspensions to excitotoxic hippocampal lesions in adult rats can exchange several types of short and long range nerve connections with the host brain. We now examined whether such grafts also had functional effects in terms of ameliorating lesion-induced learning and memory deficits. Adult, male rats with bilateral, one week old, ibotenic acid-lesions of the hippocampal CA3 region, were grafted with suspensions of fetal (E18-19) CA3 cells. Seven weeks later the animals were tested for spatial navigation in the Morris Watermaze, together with groups of lesion-only and sham-operated, control rats. The tests were performed over 5 days, with 4 trials per day. At the end of the trials, the size of the lesions and the size and structural incorporation of the transplants in the host brains were evaluated morphometrically for correlations with the behavioural data. We found significant differences in swim pathlength and latency to find the platform in the Morris Watermaze between the lesion-only group and the grafted group versus the sham operated group, but no significant difference between the lesion-only and the grafted group. There was a significant positive correlation between the size of the CA3 lesions and the paucity of performance of the rat in the Watermaze, just as spontaneous recovery accordingly had not occurred over the 8 weeks postlesion. We conclude that the behavioural improvement exerted by the CA3 cell suspension grafts, at a time point when graft-host connections have had time to establish, is at most incomplete by these transplants, pointing to the difficulties there may be in obtaining full functional integration.